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[57] ABSTRACT 

A walk from behind soil tilting machine including 
ground wheels upon which the machine may be moved 
and two rows of ground penetrating and pulverizing 
tines located to the rear of the ground wheels trans- 
versely to the line of machine movement. The tines of 
the rear row have a larger cutting diameter than the 
tines of the forward row, and the rows of tines are 
driven in counter-rotating directions such that upon 
forward movement of the machine the tines of the for- 
ward row break the surface of the ground and penetrate 
the earth to a determined relatively shallow depth and 
the tines of the rear row thereupon penetrate the earth 
to a further determined depth, with the forward and 
rear rows of tines cooperating to completely pulverize 
both depths of penetrated soil, thereby permitting thor- 
ough tilling of the soil to normal garden depth with a 
single passage of the machine. Both rows of tines in the 
illustrated machine are carried by a transmission hous- 
ing which can be pivotably positioned relative to the 
machine frame for selectively adjusting the respective 
depths of penetration of the tines of the forward and 
rear rows. 

19 Claims, 10 Drawing Figures 




12/09/2002, EAST Version: 1.03.0002 



U.S. Patent Sep. 6, 1983 Sheet 1 of 4 4,402,366 




12/09/2002, EAST Version: 1.03.0002 



U.S. Patent Sep. 6, 1983 Sheet 2 of 4 



4,402,366 




12/09/2002, EAST Version: 1.03.0002 



U.S. Patent Sep. 6, 1983 Sheet 3 of 4 



4,402,366 




12/09/2002, EAST Version: 1.03.0002 



U.S. Patent Sep. 6, 1983 Sheet 4 of 4 4,402,366 




12/09/2002, EAST Version: 1.03.0002 



4,402,366 

1 2 

front and rear rows of soil penetration tines selectively 

SOIL TILLING MACHINE located at different operating elevations; 

FIG. 5 is a side elevational view of the illustrated 

DESCRIPTION OF THE INVENTION tilling machine; 

: The present invention relates to power operated soil 5 . FIG 6 * a ! 0 P ™ w of the '"^fated machine, with 

tilling machines, and more particularly, to soil tUling the engme and tme covers removed; 

machines of the type which are manually manipulated ," GS - 7 , and * f c v D elbcal sections taken m the planes 

and controlled by a person walking with or behkd the ° f 7 ~ and 8 ~8. ^pecUvely, ,n FIG. 6; 

maMl in _ & FIG. 9 is an enlarged fragmentary section taken m the 

raacnine 10 plane of line 9—9 in FIG. 7; and 

Manually operated soil tilling machines of such type, FI& 10 i$ a section ^ jn ^ , ane f 
which typically compose a plurality of power driven m pj G g r 
tines for penetrating and pulverizing a layer of the earth Whi]e thc invcntion is suscept i ble of various modifi . 
over which the machine passes, commonly arc of a size cations and ai tcrnative constructions, a certain illus- 
adapted for home garden or small area usage which 15 trated embodiment thereof has been shown in the draw- 
does not permit or justify the expense of conventional ings and will be described below in detail. It should be 
farm type cultivating equipment Because the size of understood, however, that there is no intention to limit 
such tilling machines must necessarily be limited to the the invention to the specific form disclosed, but on the 
extent that permits manual manipulation, such walk- contrary, the invention is to cover all modifications, 
behind tilling machines often are incapable of tilling the 20 alternative constructions and equivalents falling within 
soil to the degree or depth desired in a single pass. As a the spirit and scope of the invention, 
result, in use of such walk-behind type tilling machines, Referring now more particularly to the drawings, 
it is frequently necessary to successively work each pass there is shown an illustrative soil tilling machine 10 
of the machine a number of times in order to achieve embodying the present invention. The illustrated tilling 
adequate tilling, usually with the tiller being controlled 25 machine 10 includes an elongated frame II supported 
such that during each pass the machine penetrates a for rolling movement by a pair of ground wheels 12, 
further relatively thin layer of earth and further breaks rows of ground penetrating and pulverizing tines 15, 16 
down the clumps of the previously worked track. When mounted on respective parallel front and rear tine axles 
attempts are made to operate conventional tilling ma- 18. 19 located rearwardly of the ground wheels 12 and 
chines to deeper depths or to drive the tines with 30 transversely to the line of machine movement, an inter- 
greater power, such machines become increasingly na * combustion engine 20 mounted on a forwardmost 
difficult to control with the tines frequently tending to end of the frame f or rotatably driving the ground 
pull the machine forward instead of tilling the soil (re- wheels 12 and tines 15, 16, and a handle 21 extending 
ferred to as walking), or create such thrust forces that rearwardly of the frame 11 for enabling a user to oper- 
, the machine is difficult to maintain in a straight track. 35 ate the mac Wne while walking from behind or either 
The foregoing problems are compounded when the side ' The machin e ™ « ^ instance includes a hood 24 
tilling machine is used in wet clay or other soil condi- and a cover 22 > the hood ban S P lv °tably mounted at 25 
tions that are difficult to penetrate or break down. t0 P errmt access t0 the en S ine ' and a rear cover 26 P iv " 

It is an object, of the present invention to provide a otabl . y mounted at 28 to permit access to the drive for 
manually operated, walk-behind, type soil tilling ma- 40 tn ^) mes * t 
chine which is capable of improved soil penetration and Th f raachin 5 frame " comprises a pair of trans- 
pulverization versely spaced, generally horizontally disposed sup- 

Another object is to provide a tilling machine as f° rtS "between which are mounted a ground wheel 

characterized above which will thoroughly til! soil to M ! tra TT °? 3 * wl \"? 

normal garden depths in a single pass oflhe machine so 45 f/^S^J!X^ 11 ?f 15 ' 

^ *~ *t •* r ■ • i.* i .11 16 m depending fashion below the frame 11 and trans- 

as to avoid the necessity for successive or multiple till- - t f * * f „ m . a - n ~, " 

ine ©Derations . P° wer tnereto from the engine 20. The engine 20, 

a r *u i- * • * j t -it- i_- PiL which typically may be a four-cycle gasoline powered 

A further object is to provide a tilling machine of the mtenml £ mblBtio| f of betW een aboit five and eight 
above kind which can be controlled and manipulated 50 horsepower| is secured t0 the forwardmost end of f he 
with relative ease by an operator walking with the framc rts Mfl b bolts 35 ^ d wheel 
chine. A related object is to provide such a tilling ma- transmission 30 includes a two-part sealed housing 30* 
chine which can be operated on most soil conditions at secured together by bolts 36> and in thjs the 
normal garden tilling depths without the machine tend- transmission 30 is mounted between a transversely off- 
ing to -walk" away from the operator or veer from a 55 set section nb of the frame n Xhe transmission 30 has 
straight track. an mput sna f t 33 ro tatably carried in an upward portion 

Yet another object is to provide a tilling machine of 0 f the housing 30a above the frame 11 and a ground 

the foregoing type which is adapted to leave the tilled w heel axle 40 carried in a lower portion of the transmis- 

soil in a smooth thoroughly pulverized condition with- s i on housing below the frame. The offset frame support 

out undesirable trenching. 60 section lib supports the ground wheel transmission 30 

Other objects and advantages of the invention will such that an extension of the transmission input shaft 38 

become apparent upon reading the following detailed i s adjacent an output shaft 45 of the engine 20 and is 

description and upon reference to the drawings, in coupled thereto through respective sheaves 46, 48 and a 

which: drive belt 49, as shown in FIG. 6. It will be understood 

FIG. 1 is a perspective of an illustrative soil tilling 65 that the transmission 30 may be of a known type which 

machine embodying the present invention; permits selective driving of the ground wheels at one or 

FIGS. 2, 3, and 4, are partially diagrammatic repre- more forward speeds, or in a reverse direction, when 

sentations of the tilling machine shown in FIG. 1 with thc transmission input shaft 38 is driven by the engine. 
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Thus, the engine 20 is adapted to power the ground by the operator. By moving the clutch lever 91 in a 

wheels 12 through the transmission 30 to move the direction toward the underside of the handle 21, the 

machine 10 along a track that is to be tilled by the rows clutch cable will pivot the bell crank against the biasing 

of tines IS, 16 located immediately behind the ground force of the spring 87 in a counterclockwise direction, 

wheels. 5 as viewed in FIG. 5, causing the idler pulley 89 to be 

In accordance with the invention, the tines of the rear moved to a position tightening the drive belt 49 suffi- 

row have a deeper cutting capability than the tines of ciently to drive the ground wheel transmission input 

the forward row and the two rows are driven in coun- shaft 38, and thus the tine transmission input shaft 60 

ter-rotative directions such that upon forward move- connected thereto through the belt 64. Upon release of 

ment of the machine the forward row of tines break the 10 the clutch lever 91, whether intentionally or in the 

surface of the ground and penetrate the earth to a deter- event that an operator should stumble or otherwise 

mined relatively shallow depth and the rear row of tines i oose control of the machine, the bell crank 86 will be 

thereupon penetrate the ground to a further determined pivoted, under the biasing force of the spring 87, to a 

depth, with the forward and rear rows of tines cooper- position disengaging the idler pulley 89 from the drive 

ating to completely pulverize both layers of penetrated 15 p U u ev 49, 

earth, thereby permitting thorough tilling of the soil to In or der to permit selective disengagement of the tine 

a normal garden depth with a single passage of the transmission 31, while the ground wheel transmission 30 

machine. The tine transmission 31, like the ground cont i n ues to be driven by the engine 20, a separate tine 

wheel transmission 30, comprises a two-part sealed transmission clutch 95 is provided. The tine transmis- 

housing 31* secured together by bolts 55 but in this 20 sion dutch 95 includei a beli cranlt 95 that ^ pi votably 

instance, has a generally inverted V-shaped configura- mounted on the mach ine frame at 98 and carries in idler 

tion with the forward and rearward tine axles 18, 19 .j 99 for engagement with the M t 64 coupled be- 

rotatably disposed m depending legs of the V housing twefin the m 38 and ^ for the d whee] 

3L7. An upper portion of the transmission housing is and tine transmissions 30> 3l respe ctively. For selec- 

mounted between the frame supports 11 j by bolts 56 25 ^ ^ thg bfiU crank 9fi a duUjh rod m [s 

For driving the tine transmission 31 the housing 31a between the bell crank 96 ^ an over center 

carries a rotatab le input shaft 60 " hich flr ^ pivot plate 101 through a spring loaded connection 102. 

tending out wardly of the housing 31a carrying ; a sheave P m0 vement of a tine fransmission clutch lever 

61 that ,s operative y connected to the input &fJ*of M> ^ 

the ground wheel transmission 30 by a sheave 62 and 30 A ' 

belt 64. The input shaft 60 of the transmission 31 carries P IV0t P late ™ ma * be moved over a center position 

a pinion 66, disposed within the transmission housing causm « counterclockwise pivoting of the bell crank 96 

31a, which drives a pinion 68 of a shaft 69 rotatably movin « the \ dler * mto * belt ™mng and 

carried by the housing. The shaft 69 also carries a <f en f a f n « P os,t ' on For disengaging the clutch, 

sprocket 70 which drives the rear tine axle 19 through a 35 the lever 103 is moved in a counterclockwise direction 

chain 71 and sprocket 72 mounted on the axle 19. The " Vlewed m FIG wh,c j h ™ves the pivot plate 101 

pinion 68 further drives a pinion 74 carried by a shaft 75 over lts center P 0Sltlon ™ 6 P™* the bel1 cran t k 96 in a 

also rotatably supported by the transmission housing. clockwise direction, relieving the tension on the drive 

The shaft 75 in turn carries a sprocket 76 which drives beIt 64 and " lt r crr ji ptl T ng 1 thC ^ r, T e th<i tmC f ransn ? ls " 

the forward tine axle 18 through a chain 78 and 40 «°n input shaft 60 It should also be recognized that 

sprocket 79 mounted on the axle 18. It can be seen, release of the clutch lever 91 will interrupt the drive to 

therefore, that the engine 20 will rotatably drive both the tine transmission due to the fact that the clutch lever 

the ground wheels 12 and the front and rear tine axles 91 controls the clutch 85. 

18, 19 through the respective transmissions 30, 31. In carrying out the invention, the tines 16 of the rear 

Moreover, by virtue of the arrangement of the illus- 45 row h* ve a larger cutting diameter than the tines of the 

trated transmission 31, it will be seen that the front and forward row such that when the tine axles 18, 19 are in 

rear tine axles 18, 19, and thus the tines mounted the same horizontal plane, as illustrated in FIGS. 5 and 

thereon, are rotated in opposite directions. In the illus- the rear tines penetrate the earth to a greater depth 

trated embodiment, the forward axle mounted tines 15 than the forward tines. As best viewed in FIGS. 2 and 

are rotated such that their undersides move in a rear- 50 the illustrated tines 15, 16 are of the two-tang or 

ward direction while the rear axle mounted tines 16 are cutting blade type, each including a body portion 105 

rotated with their undersides moving in a forward di- disposed in a vertical plane, with opposite ends formed 

rection. w * tn a dog-leg to define a cutting blade 106 disposed at 

To permit selective engagement and disengagement an angle to the body portion 105. In the illustrated em- 

of the tine and the ground wheel transmissions 30, 31 55 bodiment, three tines are mounted on a respective tine 

with the engine 20, a clutch 85 is provided. The clutch axle on each side of the tine transmission 31. Each set of 

85 includes a bell crank 86 that is pivotably mounted on three tines is mounted on a mutual hub 108, which in 

the machine frame at 88 and carries an idler pulley 89 at turn is fitted over the respective tine axle and secured to 

one end thereof for engagement with the belt 49 con- the axle by pins 109. The tines of each set preferably are 

necting the engine drive shaft 45 and the input shaft 38 60 mounted with the cutting blades directed inwardly, as 

for the ground wheel transmission 30. The bell crank 86 illustrated in FIG. 6, and with the blades 106 of adjacent 

is biased toward a clutch disengaging position in which tines 60" out of phase with each other so that they will 

the idler pulley 89 is disengaged from the belt 49 by a sequentially engage the ground. To balance reaction 

spring 87 extending between the pinion carrying end of forces on each tine axle, it is preferred that the two 

the bell crank 86 and the machine frame, as shown in 65 outside tines on each axle be aligned so as to simulta- 

FIG. 2. A clutch cable 90 extends from another end of neously contact the soil. The two intermediate tines 

the bell crank 86 to a clutch lever 91 pivotably con- should also be so aligned, as should the two innermost 

nected to the underside of the handle 21 for easy access tines. 
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The forward and rearward rows of tines 15, 16 also tration 1', 1 of 1.03" and 3.375", and to a pivoted posi- 

preferably should be spaced apart from each other such tion illustrated in FIG. 4 in which the front tine axle 18 

that there is no intermeshing between the cutting blades is lower than the rear tine axle 19 and the front and rear 

of the fr~nt and rear rows of tines. Such spacing of the tines have respective depths of penetration 1', 1 of 

rows of tines further facilitates pulverization of the soil 5 1.875" and 2.56". 

during tilling, as will become apparent. In further keeping with the invention, the rear tines 
It will be seen that when the .tine axles 18, 19 are 16 may be driven at a higher peripheral speed than the 
rotatably driven upon engagement of the clutches 85, front tines. In the illustrated embodiment, the front and 
95, the rear axle mounted tines 16 define a cutting diam- rear tine axles 18, 19 are driven at the same rotative 
eter d which is larger than the cutting diameter d' for 10 speed from the transmission input shaft 60, thus result- 
the forward axle mounted tines. The respective diame- ing in the rear tines 16 having a higher peripheral speed 
ters of the forward and rearward tines 15, 16 should be because of their larger cutting diameter. It will be ap- 
such that during normal operation of the tilling machine predated that by appropriate design of the tine trans- 
it) (i.e., when the machine frame is maintained essen- mission 31 the rear tines may be driven with such higher 
tially parallel to the ground) the forward tines will 15 peripheral speeds regardless of the relative diameters of 
penetrate the soil to a depth 1' of between 0.2 and 0.8 of the front and rear tines. 

the depth of penetration 1 of the rear tines, and prefera- As will be understood by one skilled in the art, the 
bly, to a depth of about \ the depth of the rear tines. In power consumed by the front and rear rows of tines 15, 
practice, it has been found that the tilling machine ac- 16 during operation of the machine 10 will vary depend- 
cording to the invention will effectively till to normal 20 ing upon the respective cutting diameters d, d' of the 
garden depths with such proportionate penetrations of tines 15, 16, their respective depths of penetration 1, 1', 
the forward and rear tines when the forward tines have their respective rotative speeds, and the soil hardness, 
a cutting diameter of about 9" and the rear axle In practice it has been found that the top surface of soil 
mounted tines have a cutting diameter of about 12" and is generally harder, and thus more difficult to penetrate, 
the distance between the centerlines of the forward tine 25 than the layer immediately below the top surface. Thus, 
axle and the rear tine axle is about 12". Thus the separa- while the front tines 15 in the illustrated embodiment 
tion between the cutting periphery of the forward tines preferably have a lesser radius than the rear tines, when 
and the rear tines is about \\" t that is, 0.125 of the dis- driven at the same rotational speeds, the power directed 
tance between the centerlines of the axles. Such separa- to the front tines can, and preferably should, approxi- 
tion is preferably in the range of 0.02 to 0:50 of the 30 mate that consumed by the rear tines, notwithstanding 
distance between the centerlines of the axles. During larger torque arm of the rear tines. It has been found 
operation of such machine, it has been found that the that the tilling machine of the present invention is effec- 
forward tines will shear and penetrate the earth to a live to thoroughly pulverize soil with relatively mini- 
depth of about 1£ inches while the rear tines penetrate mum vibration, or thrust forces which must be resisted 
the soil to a depth of about 3 inches. Moreover, because 35 by the operator. It is believed that this results, at least in 
of the counter rotating movement of the forward and part, from the substantially uniform consumption of 
rear rows, the sheared layers of earth in each case are power by the front and rear rows of tines, with the 
directed into the opposing row of rotating tines where it ' thrust forces of the counter-rotating tines effectively 
was further broken down and thoroughly pulverized. cancelling each other out and enabling forward move- 
In further carrying out the invention, means are pro- 40 ment of the machine to be effected by the ground 
vided for selectively adjusting the vertical relationship wheels 12, thus enabling relatively easy control of the 
of the front and rear tine axles 18, 19, and thus, the machine. Power consumption also is believed to be 
relative depth of soil penetration of the front and rear more efficiently utilized since power to the tines is used 
rows of tines 15, 16. To this end, the tine transmission 31 essentially for soil penetration and pulverization and 
is mounted for selected pivotal adjustment about its 45 power to the ground wheels is used essentially for mov- 
input shaft 60, and the transmission mounting bolts 56 ing the machine, without the necessity for overcoming 
are disposed in angular slots 110 formed in the frame undesirable thrust forces created by the tines. The ma- 
supports 11a such that loosening of the bolts 56 will chine 10, therefore, has been found to enable thorough 
permit pivoting of the transmission housing 31a as nec- tilling without excessive vibration, and without the 
essary for establishing the desired vertical positions of 50 tendency of the machine to walk away from the opera- 
the tine axles 18, 19. To permit such vertical adjustment, tor or veer from a straight track during tilling. More- 
the frame supports 11a in this case also are formed with over, the location of the engine 20 at the forwardmost 
slots 111 within which ends of the transmission shafts end of the frame 11 has the effect of counter-balancing 
69, 75 are free to move. Thus, it will be appreciated that the weight of the tines, and thereby further enhances 
regardless of the relative sizes of the front and rear tines 55 the easy maneuverability of the machine. It will be 
15, 16, through pivotal adjustment of the tine transmis- understood, however, that additional counterweights 
sion housing 31a, the relative depths of penetration of could be employed if necessary, 
the front and rear tines may be adjusted as desired to To further facilitate thorough pulverization of the 
achieve a determined greater penetration of the rear soil during tilling, side panels 115 are provided on oppo- 
tines 16. In the illustrated embodiment, pivotal adjust- 60 site sides of the tines. The side panels 115, which prefer- 
ment of the transmission housing 31a is effective to ably are vertically adjustable, confine the soil that is 
permit adjustment of the rows of tines from the position tilled to the area about the rotating tines so that it is 
illustrated in FIG. 2 in which the. tine axles 18, 19 are in thoroughly broken down and pulverized. Such side 
the same horizontal plane and the front and rear tines panels further prevent the soil from being thrown trans- 
have respective depths of penetration 1', 1 of 1.50" and 65 versally of the tines, with the resultant undesirable 
3", to a pivoted position illustrated in FIG. 3 in which trenching that occurs from such side direction of the 
the front tine axle 18 is above the rear tine axle 19 and earth. For smoothing out the soil after it is tilled, a 
the front and rear tines have respective depths of pene- serrated rear panel 116 is mounted on the rear of the 
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machine and has a lower edge which drags along the tines and toward the rotating tines of said rear row, 

top of the tilled soil. resulting in rearwardly directed reactionary thrust 

To permit selective adjustment in the depth to which forces to be exerted on said machine, said tines of said 

the soil is tilled, a depth control guide 118 is secured to forward and rear rows having effective cutting diame- 

the rear of the machine frame and the tine transmission 5 ters, rotative speeds, and depths of soil penetration such 

for selective vertical adjustment. The guide has a glide that said thrust forces resulting from tilling movement 

plate at its lower end which normally rests on the top of of the tines of said forward row are substantially equal 

the tilled soil such that the rear of the tiller is supported to said thrust forces resulting from tilling movement of 

at a predetermined height to control the depth of pene- the tines of said rear row, whereby both said depths of 

tration of the tines. 10 penetrated soil are thoroughly pulverized and said reac- 

For enabling an operator to walk behind the machine tidnary rearward and forward thrust forces substan- 

on either side of the track being tilled, the handle 21 tially offset each other to permit relatively easy manipu- 

preferably is secured to the frame by a dual axis pivot ] at j on 0 f t h e mac hine during tilling, 

member 119 of a known type which permits vertical 2 . The soil tilling machine of claim 1 in which the 

pivotal movement of the handle about a horizontal 15 tmes 0 f sa j d rear row nave a i ar g er effective cutting 

pivot 120, as well as transverse pivotal movement of the diameter than the tines of said forward row. 

handle about a vertical pivot 121. 3 , ^ so \\ ti ui n g machine of claim 1 in which said 

From the foregoing, it will be appreciated that the drive means rotates the rines of said rear row at a 

tilling machine of the present invention is adapted to gfeater per i phera j speed tha n the tines of said forward 

thoroughly till soil to normal garden depths in a single 20 fOW 

pass of the machine, thereby avoiding the necessity for 4 The soj , tming machine of claim 2 \ n wh ich drive 

successive retracking over a tilled path. The machine means rQtates $aid forward ^ rear tines at substan „ 

also operates without excessive vibrations or thrust ^ simi]ar rotative speeds such that the tines of said 

forces, and thus is more easily controlled and mampu- reaf fow haye a ef H heral d than the tines 

lated by an operator walking with the machine and can 25 of said fofward ro W 

be directed along straight tracks without the machine 5 Jhe soU mn machine of cjaim x induding 

tending to walk away from the operator or veering forwardly of ^ tines for 

from a straight track. supporting said frame for movement on the ground, and 

I claim: in means selectively coupling said drive means to said 

1. A machine for tilling soil along a path of movement 30 ■ -j i 

u" • • r t „ *e ground wheels for moving said machine along a deter- 

of the machine comprising a frame, a plurality of tines ° ° 

defining a forward row of soil tilling tines, a plurality of mme z,P * - , . . . u 

tines defining a rear row of soil Tilling tines located «• ™e soil idling machine of claim 1 m which said 

behind said forward row, said tines each being formed axes of r <*f °" ° f said forward and ™ ^ ws * tines 

with a blade portion disposed transversely to the line of 35 are »" substantially the same homontal p ane during 

movement of the machine adapted to penetrate untillcd normal operation of said machine, and sa.d tines of said 

soil and pulverize soil during tilling, means on said row have a larger effecUve cutting diameter than 

frame supporting said forward and rear rows of tines for the tines of said forward row 

rotation about respective parallel axes disposed trans- . 7 - T f he *»■ tlUin 6 machine f< cla ' m 1 » wh J ch ^ 

versely to the line of movement of said machine with 40 tines of sald forward row Penetrate the soil to a depth of 

the cutting periphery of the forward rows of tines being between 0.2 and 0.8 of the depth of soil penetration of 

in relatively close longitudinal spaced relation to the the tines rear row dunn S normal operation of the 

cutting periphery of the rear row of tines, drive means machine. 

carried by said frame for rotating said forward row of »■ The soil tilling machine of claim 7 in which said 

tines in an opposite direction than the tines of said rear 45 tines of said forward row penetrate the soil to a depth of 

row with the undersides of the tines of said forward row about 0.5 of the depth of soil penetration of the tines of 

moving in a rearward direction and the undersides of ^ar row during normal operation of the machine, 

the tines of said rear row moving in a forward direction 9 The SO!l tlIh "g machine of claim 7 in which the 

and with the tines of said forward row. successively t in es of said forward row have a cutting diameter of 

contacting soil simultaneously with the tines of the rear 50 about 9" and the tines of said rear row have a cutting 

row, handle means extending from said frame such that diameter of about 12". 

the movement of said machine may be guided by an 10. The soil tilling machine of claim 9 in which the 

operator walking with the machine, said tines of said tines of said forward row extend a distance of about 1.5 

rear row having a deeper soil penetrating capability inch below ground level and the tines of said rear row 

than the tines of said forward row such that during 55 extend a distance of about 3.0 inches below ground 

normal operation of said machine the tines of said for- level during normal operation of the machine, 

ward row break the surface of the earth and penetrate 11. The soil tilling machine of claim 1 including 

an untilled layer of soil to a controlled relatively shal- means for selectively adjusting elevation of the axes of 

low depth while the undersides thereof move in a rear- rotation of the tines of said forward and rear rows with 

ward direction and direct the soil rearwardly and up- 60 respect to said frame, and thus, the effective cutting 

wardly into the spacial separation between said rows of depths of the tines of said forward and rear rows, 

tines and toward the rotating tines of said rear row, 12. The soil tilling machine of claim 1 including 

resulting in forwardly directed reactionary thrust forces means for simultaneously raising the elevation of the 

to be exerted on the machine, and said tines of said rear axis of rotation of the tines of said forward row and 

row penetrate a deeper untilled layer of soil to a further 65 lowering the elevation of the axis of rotation of the tines 

controlled depth while the undersides thereof move in a of said rear row for selectively adjusting the respective 

forward direction and direct soil upwardly and for- cutting depths of the tines of said forward and rear 

wardly into said spacial separation between said rows of rows. 
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13. The soil tilling machine of claim 12 including a supports, and said ground wheel transmission and tine 
forward tine axle upon which the tines of said forward transmission are mounted between said supports. 

row are mounted, a rear tine axle upon which the tines 17. The soil tilling machine of claim 15 including 

of said rear row are mounted, and said tine support clutch means for selectively disengaging said drive 

means includes a pivot member rotatably carrying said 5 means from said tine transmission and ground wheel 

tine axles and being supported by said frame for selec- transmission, and second clutch means for selectively 

tive pivotal positioning of the tine axles relative to said disengaging said drive means from said tine transmis- 

frame, sion while said drive means remains in operative driving 

14. The soil tilling machine of claim 13 in which said engagement with said ground wheel transmission, 
tine supporting means includes a tine transmission sup- 10 18. The soil tilling machine of claim 1 wherein the 
ported in depending fashion by said frame and rotatably cutting periphery of the forward row of tines is sepa- 
carrying said tine axles, and means operatively connect- rated from the cutting periphery of the rear row of tines 
ing said tine transmission to said drive means. a distance in the range of 0.02 to 0.50 of the distance 

15. The soil tilling machine of claim 14 including between the centerlinc of the forward row of tines and 
ground wheels mounted forwardly of said tines for 15 the centerline of the rear row of tines. 

supporting said frame for movement on the ground, a 19. The soil tilling machine of claim 18 wherein the 

ground wheel transmission supported in depending cutting periphery of the forward row of tines is sepa- 

fashion from said frame and rotatably carrying said rated from the cutting periphery of the rear row of tines 

ground wheels, and means operatively connecting said a distance of about 0.125 of the distance between the 

ground wheel transmission to said drive means. 20 centerline of the forward row of tines and the centerline 

16. The soil tilling machine of claim 15 in which said of the rear row of tines. 

frame comprises two elongated transversally spaced * * * * * 

25 



30 



35 



40 



45 



50 



55 



60 



65 



12/09/2002, EAST Version: 1.03.0002 



United States Patent m 

Ackerman 



[ii] 4,286,670 
[45] Sep, 1, 1981 



[54] COMBINATION TILLER AND CULTIVATOR 
AND DRIVE CONTROL THEREFOR 

[75] Inventor: Donald W. Ackerman, East 
Greenbush, N.Y. 

[73] Assignee: Garden Way Incorporated, Charlotte, 
Vt. 

[21] Appl. No.: 967,411 
[22] Filed: Dec. 7, 1978 

[51] Int. CI. 3 A01B 33/02; B62D 51/04 

[52] U.S. CI '.; 172/42; 180/19 R; 

74/532; 74/551.1 

[58] Field of Search 172/42, 43, 125; 

180/19 R, 19 S, 19 H, 77 HT; 74/220, 355, 404, 
551.3, 551.6, 551.7 

[56] References Cited 

U.S. PATENT DOCUMENTS 
3,738,441 6/1973 Kemner 180/19 H 



FOREIGN PATENT DOCUMENTS 

533559 2/1941 United Kingdom 180/19 R 

903296 8/1962 United Kingdom 172/42 

1006439 9/1965 United Kingdom 172/125 

Primary Examiner — Richard T, Stouffer 
Attorney, Agent, or Firm— Hayes & Reinsrhith 

[57] ABSTRACT 

A handle bar for a power operated machine has two 
operating positions in inverted relation to one another. 
A forward and reverse drive control is mounted on the 
handle bar for movement in each handle bar position 
from a neutral position toward and away from an opera- 
tor into reverse and forward operative positions respec- 
tively for actuating a power transmission to effect ma- 
chine movement in corresponding reverse and forward 
directions. 

8 Claims, 7 Drawing Figures 
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COMBINATION TILLER AND CULTIVATOR AND 
DRIVE CONTROL THEREFOR 

This invention generally relates to earthworking ma- 5 
chines and particularly concerns a drive control for a 
combination tilling and cultivating machine. 

A primary object of this invention is to provide a new 
and improved drive control for use in an earthworking 
machine for drivingly connecting input and output 10 
drives of the machine through a selected one of a pair of 
power take-off assemblies of the transmission for re- 
spectively driving the output drive in opposite angular 
directions. 

Another object of this invention is to provide such a 15 
drive control of simplified but rugged construction 
which is manually actuated for engaging and disengag- 
ing a drive train to operate the tines of the machine in a 
predetermined angular direction. 

Vet another object of this invention is to provide a 20 
new and improved drive control for a combination 
tilling and cultivating machine and which is quickly and 
easily operated manually for selecting the direction of 
rotation of the tines of the machine and, if desired, the 
wheels of the machine, for operation thereof in either 25 
rear tine or front tine modes. 

A further object of this invention is to provide a drive 
control of the above described type which is economi- 
cal to manufacture for reliable operation over an ex- 
tended service life under demanding conditions and 30 
capable of promoting a desired operating flexibility to a 
combination tilling and cultivating machine incorporat- 
ing the drive control 

Other objects will be in part obvious and in part 
pointed out more in detail hereinafter. 35 

A better understanding of this invention will be ob- 
tained from the following detailed description and the 
accompanying drawings of an illustrative application of 
this invention. 

In the drawings: 40 

FIG. 1 is a side elevational view, partly broken away, 
showing a combination tilling and cultivating machine 
of a type wherein the drive control of this invention is 
particularly suitable to be used; 

FIG, 2 is a schematic view, partly broken away and 45 
partly in section, showing a power drive train for deliv- 
ering engine power to both the wheels and tines of the 
machine of FIG. 1; 

FIG. 3 is an enlarged view, partly broken away and 
partly in section, showing clutch components of two 50 
power takeoff assemblies incorporated in the machine 
of FIG. 1; 

FIG. 4 is an enlarged schematic view, partly broken 
away and partly in section, showing an actuator for the 
clutch components of FIG. 3 and illustrating the actua- 55 
tor in different actuating positions; 

FIG. 5 is an end view, partly in section and partly 
broken away, showing a drive control incorporated in 
the combination tilling and cultivating machine of FIG. 
1; 60 

FIG. 6 is a top view, partly broken away and partly 
in section, showing the drive control of FIG. 5; and 

FIG. 7 is an end view, partly broken away and partly 
in section, of the drive control of FIG. 5. 

Referring now to the drawings in detail, FIG. I 65 
shows a self-powered, user guided combination earth- 
working machine capable of performing both rear end 
tilling and front end cultivating functions. The machine 



,670 

2 

includes a main frame 10 which frame includes suitable 
mounting provisions at one end IQa for a gasoline en- 
gine 11 and a power transmission 12. A chain case 13 is 
welded to the other end of frame 10. Handle mounting 
members 14 are formed as integral extensions on each 
side of frame 10. 

Frame 10 also supports in a conventional manner a 
drive axle 16 which supports wheels 17 and 18 in driv- 
ing engagement therewith. Chain case 13 supports axle 
20 in a conventional manner. Axle 20 has a plurality of 
pairs of earthworking implements or tines 22 fixed on 
opposite ends of the axle 20 for rotation with that axle. 
Frame 10 through its chain case 13 also supports a hood 
25 which encloses tines 22. Hood 25 serves to support 
safety flap 27 which also encloses tines 22. 

A depth of cut adjustment lever 30 is pivotally con- 
nected to arm 31 which in turn is journaled on shaft 20; 
through a suitable detent arrangement 33, the depth of 
which the tines 22 can penetrate the earth is easily con- 
trolled. 

Attached to the spaced upwardly extending handle 
mounting members 14 is a generally U-shaped handle 
bar 34 pivotally supported on each handle mounting 
member 14 by fastener 35. To effect handle height ad- 
justment, handle bar 34 and its end extension 36 may be 
constructed so as to be longitudinally adjustable relative 
to one another. End extension 36 is shown having a 
serrated end which cooperates with mating surface 
deformities on the handle mounting members 14 to 
permit handle bar 34 to be fixedly secured by a suitable 
clamp 39 in each of two positions, the solid line position 
37 and the dotted line position 38. Handle pivotal move- 
ment is acommodated by a generally semicircular slot 
40 formed in mounting members 14 which cooperates 
with a bolt forming part of clamp 39. 

The foregoing general orientation of parts corre- 
sponds to an earthworking machine as described and 
disclosed in copending U.S. patent application Ser. No. 
967,415 filed Dec. 7, 1978, now abandoned, in the name 
of George W. Done entitled "Combination Cultivator 
and Tilling Apparatus" and assigned to the assignee of 
this application. 

Engine 11 can be any conventional power source, 
gasoline, electric or the like, the output shaft 42 (FIG. 2) 
of which is connected through power transmission 12 to 
output pulley 50. Belt 51 extends from pulley 50 to 
driven pulley 52 mounted on shaft 54. Shaft 54 is 
mounted for rotation in frame 10. Drive gear 56 is se- 
cured on shaft 54. In the described embodiment, wheel 
18 is provided with a ring gear 60 around its inner rim 
which ring gear 60 is in direct driving engagement with 
wheel drive pinion 62 fixedly secured to wheel input 
shaft 64 suitably journaled in frame 10 in parallel spaced 
relation to shafts 16 and 54. Wheel input shaft 64 has 
fixed thereon driven gear 66 in continuous meshing 
engagement with drive gear 56. Sprocket 70 is also fixed 
to wheel input shaft 64 and cooperates with chain 72 to 
establish a driving connection to driven sprocket 74 
supported on shaft 20. 

The solid line position 37 of handle 34 in FIG. 1 and 
the handle position shown as Zla in the upper part of the 
power train schematic of FIG. 2 is the handle position 
for rear end tilling. For rear end tilling, the handle 34 is 
in overlying relation to tines 22, and wheels 17, 18 and 
tines 22 are normally rotatably driven in a clockwise 
direction as viewed in FIG. 1. 

When it is desired to operate the machine in a front 
end mode for cultivating, it is merely necessary to re- 
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lease clamp 39 and rotate handle 34 to the dotted line 
position 38 in FIG. 1 (also shown in the lower part of 
the power train schematic of FIG. 2 at 38a) and to again 
re-engage clamp 39 so that handle 34 is locked in posi- 
tion. If desired, the depth adjustment lever 30 then can 
be raised and safety flap 27 can be raised to permit 
maximum front end exposure for the rotating tines 22. It 
is, however, necessary that the direction of rotation of 
the wheels 17, 18 and tines 22 be reversed to provide 
counterclockwise rotation thereof as viewed in FIG. 1. 

To effect power transmission in reversible modes 
while utilizing only a single input pinion 90 driven in 
one constant angular direction by motor output shaft 42 
(which serves as the input drive to the transmission 12 
from engine 11), the power transmission 12 includes 
first and second power take-off assemblies 100, 102 
between the input drive 42 and output drive for respec- 
tively driving the tines 22 in opposite angular direc- 
tions. Each assembly 100, 102 has a clutch 104, 106 
which is selectively operable independently of the other 20 
clutch for drivingly connecting the input drive 42 to the 
output drive to the tines 22, the output drive including 
power transmission output shaft 108 and the above 
described drive train to the tines 22. 

More specifically, when pinion 90 is operated by 25 
engine 11 to be constantly driven, say, in a clockwise 
direction as viewed in FIG. 2, two face gears 110, 112, 
supported for rotation about transmission output shaft 
108, are respectively driven in opposite directions. A 
clutch control lever 118 may be manually rotated by 30 
retracting a bowden wire 120 connected to operating 
lever 122 conveniently mounted on handle bar 34 to 
effect a desired counterclockwise drive to wheels 17, 18 
and tines 22 for the frontcultivating mode. Clutch con- 
trol lever 118 is a component of a drive select mecha- 
nism 124 (best seen in FIGS. 3 and 4) and is fixed to an 
exposed end of clutch control shaft 126 rotatably sup- 
ported within gear box 128. A clutch arm assembly or 
clutch actuator 130 is secured to an end of shaft 126 
opposite lever 118 and engages a clutch spring 134 40 
which drivingly connects face gear 112 to shaft 108 to 
effect the desired counterclockwise rotation of wheels 
17, 18 and tines 22 with the bowden wire 120 retracted. 

Should it be desired to rotate wheels 17, 18 and tines 
22 in a clockwise direction (which would be in reverse 45 
when handle bar 34 is in its broken line position 38 in 
FIG. 1 in the cultivating mode), the operating lever 122 
is reversely shifted to advance bowden wire 120. This 
action rotates clutch control lever 118 to move clutch 
actuator 130 into its full line actuating position 136 in 
FIGS. 3 and 4 from its broken line actuating position 
138 in FIG. 4 to engage free wraps of clutch spring 132 
of the other power take-off assembly 102, thereby disen- 
gaging clutch spring 134 and effecting clutching en- 
gagement between face gear 110 and transmission out- 
put shaft 108 to effect the desired clockwise rotation (as 
viewed in FIG. 1) of wheels 17, 18 and tines 22. 

The reversible power transmission 12 and its specific 
construction comprise the subject matter of copending 
U.S. patent application Ser. No. 967,412 filed Dec. 7, 
1978, now U.S. Pat. No. 4,237,986, in the name of 
Douglas E. Allen entitled "Reversible Drive Assembly 
for Combination Tiller and Cultivator" and assigned to 
the assignee of this invention. 

FIGS. 5-7 illustrate a preferred embodiment of a 
drive control or transmission drive selector of this in- 
vention. In the disclosed transmission drive selector, a 
customized control is provided which promotes the 
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natural tendency of an operator to move an operating 
control in a direction corresponding to the direction in 
which the operator desires the machine to move. E.g., if 
it is desired to propel the machine forwardly in a direc- 
tion away from the operator, the operating control is 
more naturally moved in a direction of desired machine 
movement. 

To effect such operating control, the transmission 
drive selector of this invention features control means 
140 which is normally in neutral position and movable 
from that neutral position to opposite forward and re- 
verse operating positions respectively actuating the 
transmission 12 in opposite power modes. Moreover, 
when handle bar 34 in its rear tilling position 37 (FIG. 
1) or when it is in its front cultivating position 38, con- 
trol means 140 is movable away from the operator into 
a forward operating position in both positions 37 and 38 
of handle bar 34 to cause transmission 12 to be actuated 
in a forward power mode. 

Bowden wire 120 is secured at its opposite ends 120A 
(FIG. 6) and 120B (FIG. 3) to establish a control con- 
nection between pivotable control arm 122 and trans- 
mission 12. When handle bar 34 is in its front cultivating 
position 38A (FIG. 2) and arm 122 is in its neutral posi- 
tion (FIGS, 5-7), roller 144 of drive select mechanism 
124 is positioned on boss 146 of hub 148 fixed to shaft 
108, thereby disengaging transmission 12 with arm 122 
in neutral position. When arm 122 is then moved away 
from the operator to retract wire 120, the lever 118 
moves to rotate clutch control shaft 126 and move rol- 
ler 144 into engagement with clutch spring 134 to effect 
a drive connection between face gear 112 and transmis- 
sion output shaft 108 to establish counterclockwise 
movement of wheels 17, 18 and tines 22 which effects 
forward movement of the machine with handle bar 34 
in its front cultivating position 38A (FIG. 2). 

In addition to control arm 122, control means 140 
includes a pair of control lever 150, 152 supported for 
movement about pivot 154 for the control arm 122 
which pivot 154 is mounted in fixed relation to handle 
bar 34 on a subassembly frame 156 secured to handle bar 
34. The pivot 154 is established by a nut 158 and screw 
160 which extends through subassembly frame 156 and 
through a central opening in control arm 122. 

The control levers 150, 152 are provided respectively 
with neutral detent means or cutouts 162, 162A formed 
within subassembly frame 156. As best seen in FIG, 7, 
uppermost control lever 150 is movable downwardly 
from its illustrated inoperative position within cutout 
162 toward control arm 122 to effect a drive connection 
therewith by means of an opening 164 in the control 
lever 150 which registers with an upstanding pin 166 
carried by control arm 122. Lever 150 accordingly may 
be moved downwardly against the biasing action of a 
pair of Bellville springs 168 and out of engagement with 
the subassembly frame 156 surrounding cutout 162. 
With the control lever 150 so engaged with the arm 122, 
that lever 150 may then be readily moved by handle 172 
in forward or reverse directions relative to an operator 
to establish a forward or reverse transmission mode as 
desired. 

It will be understood that the desired lever/arm con- 
nection is established in either handle bar position 37 or 
38 depending on which control lever 150, 152 overlies 
arm 122, and notched cutouts 162, 162A, provide neu- 
tral detent means for the control levers 150, 152 and 
establish an inoperative position for those levers. In 
such inoperative position, the overlying lever, 150 or 
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152 depending on the handle bar position, is engageable As will be apparent to persons skilled in the art, vari- 
with control arm 122 in its neutral position (as best seen ous modifications, adaptations and variations of the 
in FIG. 6) for moving arm 122 away from and toward foregoing specific disclosure can be made without de- 
an operator for selectively establishing the forward and parting from the teachings of this invention, 
reverse transmission modes upon moving the upper- 5 I claim: 

most lever downwardly into driving engagement with 1. A combination tiller and cultivator machine com- 
control arm 122. prising an engine arid rotatable tines mounted on oppo- 

Referring again to FIG. 7, a second notched opening site ends of a frame, a pair of drive wheels on opposite 
in subassembly frame 156 provides a cutout 174 which sides of the frame between the engine and tines, a re- 
serves as second detent means for control lever 150 to 10 versible transmission mounted on the frame for driv- 
temporarily maintain the control arm 122 and the en- ingly connecting the engine to the wheels and the tines 
gaged control lever 150 in a forward operating position for rotating the wheels and the tines in selected angular 
disposed away from the operator and establishing a directions, a handle bar pivotally supported on the 
forward transmission mode, springs 168 A serving to frame for movement between a first position overlying 
maintain control arm 122 in engagement with lever 150. 15 the tines and a second position overlying the engine, 

In the specifically illustrated embodiment, a suitable and a transmission drive selector including a control 
torsion spring 176 is wound about pin 178 secured to arm rotatably supported on a pivot mounted in fixed 
subassembly frame 156 with free ends of spring 176 relation to the handle bar, a spring biasing the control 
engaging control arm 122 to automatically return it and arm into a normally neutral position, a control connec- 
the engaged control lever into their respective neutral 20 tion between the control arm and transmission, the 
and inoperative positions. Upon manual release of the control connection disengaging the transmission when 
engaged control lever 150, e.g., from its reverse operat- the control arm is in neutral position and engaging the 
ing position establishing the reverse transmission mode, transmission in forward and reverse modes when the 
the spring 176 automatically provides a dead man return ^ control arm is moved away from and toward an opera- 
of the control arm 122 for purposes of operator safety. tor respectively into opposite forward and reverse oper- 
I.e., the lever 150 is free to slide along uninterrupted ating positions of the control arm in both the first and 
surface 180 until it reaches notched cutout 162, where- second positions of the handle bar, first and second 
upon springs 168 drive lever 150 upwardly into inopera- control levers supported on the pivot in stacked relation 
live position whereby control arm 122 is automatically 3Q to the control arm with the control arm interposed 
released in its illustrated neutral position. For complete- between the control levers, and detent means on the 
ness, it will be noted that when the control lever 150 is handle bar for maintaining the control levers individu- 
in its forward position and handle 172 is pressed down- ally in an inoperative position, the levers in inoperative 
wardly into noninterfering relation with cutout 174, the position being alternatively engageable with the control 
handle 172 may be readily moved to return arm 122 to 35 arm in neutral position for moving the arm away from 
neutral position, the springs 168 urging lever 150 into and toward an operator for selectively establishing for- 
neutral detent or cutout 162 whereupon control ar.n 122 ward and reverse transmission modes, 
is automatically disengaged in neutral. 2. The machine of claim 1 wherein second detent 

In the specifically illustrated embodiment, the control means are provided for each control lever for temporar- 
levers 150, 152 are shown in stacked spaced relation to ^ ily maintaining the control arm and engaged control 
one another wth the control arm 122 interposed be- lever in said forward operating position disposed away 
tween the levers 150, 152 in lapping relation thereto. from an operator establishing the transmission in a for- 
Accordingly, at least one of the control levers 150, 152 ward transmission mode. 

will overlie the control lever 150, 152 in either selected 3. The machine of claim 2 wherein the spring auto- 
handle bar position 37 or 38. Each control lever 150, 45 matically returns the control arm and the control lever 
152 has a handle 172, 172A for manual manipulation of engaged therewith into their respective neutral and 
its respective lever 150, 152, and the handles of the inoperative positions upon release of the engaged con- 
control levers are disposed in opposed reversed relation trol lever from said reverse operating position establish- 
to one another on handle bar 34. The detent means and ing said reverse transmission mode, 
lever/arm connection 164A, 166A, for lever 152 within 50 4. The machine of claim 1 wherein the first lever and 
subassembly frame 156 is similar but reversely oriented the second lever are alternately disposed in overlying 
relative to the first described detent means 162, 174 for relation to the control arm when the handle bar is in its 
lever 150 and its lever/arm connection 164, 166. first position and in its second position respectively. 

Bowden wire 120 accordingly will be respectively 5. The machine of claim 4 wherein the control lever 
advanced and retracted upon advancing handles 172A 55 in overlying relation to the control arm in a selected 
and 172 respectively in the rear tilling and front culti- handle bar position is engageable with control arm for 
vating positions 37 and 38 of handle bar 34. Such ad- movement toward and away from an operator for re- 
vanceraerit and retraction of bowden wire 120 automati- spectively selecting reverse and forward transmission 
cally causes drive select mechanism 124 to effect clock- modes, and wherein the other control lever is in under- 
wise and counterclockwise movement respectively of 60 lying relation to the control arm and is maintained by 
wheels 17, 18 and tines 22. Shifting of bowden wire 120 the detent means in said inoperative position, 
by movement of control lever 122 into inoperative posi- 6. The machine of claim 4 wherein a releasable con- 
tion will automatically return the drive select mecha- nection is provided between the control arm and each 
nism 124 such that its roller 144 engages boss 146 of hub control lever, the releasable connection being movable 
148 to automatically disengage transmission 12. As 65 from a normally released inoperative condition into an 
noted above, the machine may be operated in reverse in engaged operating condition upon moving said overly- 
both tilling and cultivating modes by reversing the con- ing lever downwardly from its inoperative position into 
trol lever position. engagement with the control arm. 
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7. The machine of claim 1 wherein the control levers 
each have a handle for manual manipulation of its re- 
spective lever, the handles of the control levers being 
disposed in opposed reversed relation to one another on 
the handle bar. 5 

8. A combination tiller and cultivator machine com- 
prising an engine and rotatable tines mounted on oppo- 
site ends of a frame, a pair of drive wheels on opposite 
sides of the frame, a reversible transmission mounted on 
the frame for drivingly connecting the engine to the 10 
wheels and the tines for rotating the wheels and the 
tines in selected angular directions, a handle bar with 
means pivotally supporting the same on the frame for 
movement about a horizontal transverse axis between a 
first position overlying one end of the frame and a sec- 15 
ond position overlying the opposite end of the frame, 
and a transmission drive selector including control 



means mounted on the handle bar and connected to the 
transmission, the control means being biased into a nor- 
mally neutral position, disengaging the transmission, 
and manually movable from neutral to opposite forward 
and reverse operating positions for respectively actuat- 
ing the transmission into forward and reverse power 
modes, First detent means on the handle bar for main- 
taining the control means in said neutral position, the 
control means being manually movable away from the 
operator into forward position in both the first and 
second positions of the handle bar, and second detent 
means cooperating with the control means for tempo- 
rarily maintaining the control means in said forward 
position in both first and second positions of the handle 
bar in a forward transmission power mode. 
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